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® Automatic reconfiguring apparatus. 



© A functional unit coupled to an information pro- 
cessing system, generates configuration interface 
signals which are decoded to facilitate the selection 
of one of a plurality of system devices. The selected 
one of the system devices then provide the proper 
electrical signals to the coupled functional unit Many 
of the electrical signals are common to a plurality of 
functional units. However, these signals may be as- 
signed to different pins on a system connector for 
the various functional units. The present invention 
allows these electrical signals to be dynamically 
£}J moved to different pins and the use of a standard 
^connector for all functional units with the coupled 
r- functional unit using only those signals required. 
JO Thus, a single connector can be used for all of the 
functional units which minimises the use of valuable 
r- real estate on a system board. 
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AUTOMATIC RECONFIGURING APPARATUS 



The present invention relates to automatic re- 
configuring apparatus in and for an information 
processing system to provide for the self configur- 
ing of functional units to the information processing 
system. 

In a typical personal computer system, dif- 
. ferent peripheral devices are offered either as op- 
tions or different models. Most of these devices are 
designed to be physically mounted in the same 
location and may require a slightly different logical 
interface. The result is several logically different 
connectors mounted in the same area on a system 
board of the personal computer system. 

The various connectors not only take more 
system board space but complicate the wiring of 
the system board. This results in higher system 
board costs and added time to the product sched- 
ule. In small computer systems, such as a lap top 
or portable, this problem becomes a big concern. 
The system board must be made as small as 
possible as the market demands are for a very 
inexpensive product on a very fast schedule. 

Moreover, the list of peripheral devices which 
are available for use in these computer systems is 
growing rapidly. Flexible disk drives, such as a 5 
1/4" and 3 1/2", hard files of varying capacities and 
CD ROMs are available for use today in these 
computer system. The logical interfaces for all of 
these peripheral are very similar but are different 
enough to require different connectors. 

Consequently, there is a need for an apparatus 
which facilitates the coupling of various peripheral 
devices without using valuable space on the sys- 
tem board. 

The present invention provides apparatus for" 
automatically configuring an information processing 
system which incorporates a plurality of system 
devices, to accommodate the attachment of one of 
a plurality of different pluggable functional units 
into the system, the apparatus comprising: 
detecting means for detecting from the nature of 
the plugging which one of the plurality of functional 
units is currently attached; and 
coupling means responsive thereto for enabling 
selective coupling of electrical signals generated 
by a selected one of the plurality of system de- 
vices to that functional unit. 

The apparatus may further include means for 
excluding electrical signals generated by the re- 
maining ones of the plurality of system devices 
from becoming coupled to that functional unit and 
the plurality of functional units may include input- 
output devices and/or memory units and/or logic 
circuits. 

The plurality of system devices may be moun- 



ted oh a system board together with the detecting 
means and the coupling means, and the excluding 
means, if present, and the coupling means may 
comprise a commonly compatible part connector, 

5 mounted on the system board, able to mate with 
the other part connector of any of the functional 
units and establish plural contact to contact elec- 
trical connections thereby, a fixed sub-set of the 
contacts of the commonly compatible part connec- 

10 tor being coupled to the detecting means and used 
by it to determine the type of functional unit cur- 
rently plugged thereinto. The system units can be 
each connected by conductive paths to a respec- 
tive contacts of the commonly compatible part con- 

75 nector, the detecting means enabling one only 
thereof and disabling the remainder in response to 
signals derived from the fixed sub-set of contacts 
or by conductive paths to the detecting means, 
which includes respective cross-over switches 

20 coupled to respective conductive paths and to re- 
spective contacts of the commonly compatible part 
connector, the detecting means enabling one only 
thereof and disabling the remainder in response to 
signals derived from the fixed sub-set of contacts 

25 The present invention also provides a system 
incorporating such apparatus. 

In embodiments of the invention disclosed 
hereinafter, a plurality of functional units may be 
coupled to the information processing system us- 

30 ing a single system connector. One of the plurality 
of functional units coupled to the system, gen- 
erates configuration interface signals which are de- 
coded to facilitate the selection of one of a plurality 
of system devices. The selected one of the system 

35 devices then provides the proper electrical signals 
to the coupled functional unit Many of the elec- 
trical signals are common to all of the functional 
units. However, these signals may be assigned to 
different pins on the system connector. The 

40 present invention allows these electrical signals to 
be dynamically moved to different pins. Addition- 
ally, the present invention allows the use of a 
standard connector for all functional units with the 
coupled functional unit using only those signals 

45 required. Thus, a single connector can be used for 
all of the functional units which minimises the use 
of valuable real estate on a system board. 

The present invention will be described further 
by way of example with reference to embodiments 

so thereof as illustrated in the accompanying draw- 
ings, in which: 

FIG. 1 is a block diagram of a portion of a 
information processing system; 

FIG. 2 is a block diagram of a portion of an 
alternative embodiment of the present invention; 
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and 

FIG. 3 is a block diagram of a connection 
selection logic of the embodiment of Rg. 2. 

As shown in Rg. 1 t an information processing 
system includes a system board 10 and a plurality 
of system devices and circuits such as a control 
logic circuit 12, a device interface 14, an interface 
logic circuit 16, and a device controller 18. A sys- 
tem board connector 20. or.j-ather, a commonly 
compatible part connector, having a plurality of 
pins 22, is integrally formed with the system board 
10. A connector selection logic circuit 24 is elec- 
trically coupled to predetermined pins of the con- 
nector 20 and three-state inputs of the respective 
system devices 12, 14, 16 and 18. 

The control logic circuit 12 enables the cou- 
pling of a device controller (not shown), which may 
be included in each of a pluraiity-of functional units 
such as external devices 26 and 28, to the informa- 
tion processing system. The control logic circuit 12 
facilitates the application of electrical signals re- 
quired by the device controller to be coupled to the 
system. 

Alternatively, device controllers for the external 
devices 26 and 28 may be included on the system 
board 10. The device interface circuit 14 then en- 
ables the coupling of the external devices 26 and 
28 to the device controllers included in the informa- 
tion processing system. The external devices 26 
and 28 may be input-output devices such as a 
flexible disk drive, a hard disk drive or an optical 
disk drive. Additionally, devices 26 and 28 are 
coupled to the information processing system 
through device connectors 30 and 32, respectively. 

The device interface circuit 14 provides the 
proper electrical signals for the external device 26 
and 28, The electrical connections for each of the 
input-output devices noted above may be different 
Thus, it is important to provide the proper signals 
through the system board connector 20, the re- 
spective device connector 30 or 32 to the external 
device 26 or 28, respectively. 

The interface logic circuit 16 facilitates the cou- 
pling of an external logic circuit 34 as a functional 
unit to the information processing system. The 
external logic circuit 34, which is coupled to the 
system through a device connector 36, may be (1) 
a memory circuit or (2) an adapter to which an 
additional logic circuit or device may be connected. 
The interface logic circuit 16 provides the electrical 
signals which are required to establish communica- 
tion between the external adapter or memory cir- 
cuit and the information processing system. 

The device controller 18 enables the coupling 
of a special interface to the information processing 
system. The special interface may be a small com- 
puter system interface (SCSI). The small computer 
system interface is a universal interface for func- 



tional units such as hard disk drives, optical disk 
drives, modems and local area networks. External 
devices 26 and/or 28 may be SCSI type devices, if 
external devices 26 or 28 are SCSI type devices, 
s then the external device will be coupied to the 
system through the device controller 18. 

. The connector selection logic circuit 24 is a 1 
of n decoder which enables the activation of the 
appropriate one of the plurality of system devices 
to 12, 14, 16. and 18 to be coupled to the appropriate 
functional unit 26, 28 and 34 connected through the 
system board connector 20 to the information pro- 
cessing system. The size of the decoder is propor- 
tional to the number of functional units which re- 
is quire a different electrical signal connection to the 
information processing system. 

Connectors 20, 30, 32 and 36 are ail designed 
to have spare or unused pins. These spare or 
unused pins are then dedicated to be used as 
20 configuration pins 38. The number of pins dedi- 
cated as configuration pins 38 is proportional to the 
number of different types of functional units which 
may be coupled to the information processing sys- 
tem and which require different electrical signal 
25 connection or the coupling of different system de- 
vices. The configuration pins 38 are the same pins 
for each of the functional units, however, the elec- 
trical signals present on the remaining pins 22 may 
be different for each type of functional unit. For 
30 purposes of illustration and not limitation, two con- 
figuration pins 38 enables the coupling of four ' 
types of functional units which require different 
electrical connections or the coupling of different 
system devices. 
35 In operation, when one of the functional units 

26, 28, or 34 are connected to the system board 
20, the connected functional unit provides predefin- 
ed configuration interface signals on the configura- 
tion pins 38. The configuration interface signals are 
40 different for each type of functional unit requiring 
the coupling of a different one of the plurality of the 
system devices 12, 14, 16 and 18. The connector 
selection logic circuit 24 then decodes the configu- 
ration interface signals and transmits an enabling 
45 signal over lines 40, 42, 44, or 46 to the tri-state 
input of the proper system device 12, 14, 16 or 18 
associated with the connected functional unit. Si- 
multaneously, the connector selection logic circuit 
24 disables the remaining system devices to pre- 
50 vent the system devices from providing any elec- 
trical signals to the functional unit coupled to the 
connector 20, Subsequently, if a functional unit is 
coupled to the connector 20 which requires a dif- 
ferent system device, the connector selection logic 
55 circuit 24 decodes the configuration interface sig- 
nals generated thereby and enables the information 
processing system to reconfigure itself and coup- 
led the appropriate system device to the connector 
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20. 

Fig. 2 shows an alternative arrangement in 
which the information processing system includes 
a plurality of devices and circuits such as a control 
logic circuit 52, a device interface 54, an interface 
logic circuit 56, and a device controller 58. A sys- 
tem board connector 60, having a plurality of pins 
62, is integrally formed with a system board 50. A 
connector selection logic circuit 64 is electrically 
coupled to predetermined pins of the connector 60 
and tri-state inputs of the respective system de- 
vices 52, 54, 56 and 58. 

The control logic circuit 52, the device interface 
.54, the interface logic circuit 56 and the device 
controller 58 perform the same function as the 
control logic circuit 12, the device interface 14, the 
interface logic circuit 16 and the device controller 
18, respectively, shown in Fig. 1. 

Referring to Fig. 3, the connector selection 
logic circuit 64 includes a 1 of n decoder 67 which 
controls a first multiplexor 66 and a second mul- 
tiplexor 68. The first multiplexor 66 facilitates the 
flow of electrical signals from a selected one of the 
system devices 52, 54, 56 and 58 through the 
system board connector 60 to an associated one of 
a plurality of functional units 70, 72 and 74. The 
second multiplexor 68 facilitates the flow of elec- 
trical signals from one of the plurality of functional 
units 70, 72 and 74 through the connector 60 to 
one of the system devices 52, 54, 56 and 58 of the 
information processing system. In essence, the de- 
coder 67 and the multiplexors 66 and 68 enable 
the activation of the appropriate one of the plurality 
of system devices 52, 54, 56, and 58 to coupled 
the appropriate functional unit 70, 72 and 74 con- 
nected through the system board connector 60 to 
the information processing systern. 

The operation of the alternative arrangement is 
exactly the same as that noted above for the first. 

In summary, a plurality of functional units may 
be coupled to the information processing system 
using a single system connector. The functional 
unit coupled to the information processing system, 
generates configuration interface signals which are 
decoded to facilitate the selection of one of a 
plurality of system devices. The system devices 
then provide the proper electrical signals to the 
coupled functional unit Many of the electrical sig- 
nals are common to all of the functional units. 
However, these signals may be assigned to dif- 
ferent pins on the system connector. The present 
invention allows these electrical signals to be dy- 
namically moved to different pins. Additionally, the 
present invention allows the use of a standard 
connector for ail functional units with the coupled 
functional unit using only those signals required. 
Thus, a single connector can be used for all of the 
functional units which minimises the use of valu- 



able real estate on the system board. 

While the invention has been particularly 
shown and described with reference to a preferred 
embodiment it will be understood by those skilled 

s in the art that various changes in form and detail 
may be made without departing from the scope of 
the appended claims. For example, more than one 
system board connector may be used and the 
number of system devices and functional units may 

ro be increased. Further, the connector may be a 
socket, or a mixed pin and socket part connector. 

Claims 

75 

1. Apparatus for automatically configuring an 
information processing system which incorporates 
a. plurality of system devices, to accommodate the 
attachment of one of a plurality of different plug- 

20 gable functional units into the system, the appara- 
tus comprising: 

detecting means for detecting from the nature of 
the plugging which one of the plurality of functional 
units is currently attached; and 
25 coupling means responsive thereto for enabling 
selective coupling of electrical signals generated 
by a selected one of the plurality of system de- 
vices to that functional unit. 

2. Apparatus as claimed in claim 1 further 
oo including means for excluding electrical signals 

generated by the remaining ones of the plurality of 
system devices from becoming coupled to that 
functional unit 

3. Apparatus as claimed in claim 2, wherein the 
35 plurality of functional units include input-output de- 
vices and/or memory units and/or logic circuits. 

4. Apparatus as claimed in any preceding 
claim, wherein the plurality of system devices are 
mounted on a system board together with the 

40 detecting means and the coupling means, and the 
excluding means, if present 

5. Apparatus as claimed in claim 4, wherein 
coupling means comprises a commonly compatible 
part connector, mounted on the system board, able 

45 to mate with the other part connector of any of the 
functional units and establish plural contact to con- 
tact electrical connections thereby, a fixed sub-set 
of the contacts of the commonly compatible part 
connector being coupled to the detecting means 

so and used by it to determine the type of functional 
unit currently plugged thereinto. 

6. Apparatus as claimed in claim 5, wherein the 
system units are each connected by conductive 
paths to a respective contacts of the commonly 

55 compatible part connector, the detecting means 
enabling one only thereof and disabling the remain- 
der in response to signals derived from the fixed 
sub-set of contacts 
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7. Apparatus as claimed in claim 5, wherein the 
system units are each connected by conductive 
paths to the detecting means, which includes re- 
spective cross-over switches coupled to respective 
conductive paths and to respective contacts of the 5 
commonly compatible part connector, the detecting 
means enabling one only thereof and disabling the 
remainder in response to signals derived from the 
fixed sub-set of contacts 

8. A data processing system including appara- w 
tus as claimed in any preceding claim. 
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